A 60-year-old man presented with multiple cranial nerve palsies on the right side. He was initiated on anti-tubercular treatment in view of lymphocytic pleocytosis on the cerebrospinal fluid study. Although he improved initially, later he worsened with cranial nerve involvement on the contralateral side. A diagnostic procedure was done, and the team reached a definitive diagnosis and patient responded to the targeted therapy.
INTRODUCTION
Practice of medicine still remains an art where an appropriate clinical approach and symptom based investigation can lead to a definitive diagnosis and targeted therapy. This clinicopathological case scenario reemphasize this.
CASE SUMMARY FOR DISCUSSION
A 60 year-old retired male employee from Rajasthan was referred to our unit. He was diagnosed to have type 2 diabetes mellitus and essential hypertension 25 years ago and was on therapy since then.
He presented for the first time to our hospital to the emergency room (ER) with diplopia and headache of 15 days duration. Headache was bilateral lasting for 30 min to 1 h that used to decrease with analgesics.
There was no history of photophobia, nausea, vomiting, seizures, muscle weakness, or unsteadiness of gait. He did not have fever. He never consumed alcohol or smoke cigarettes. He was a vegetarian by diet. Twenty years ago, he had pyelonephritis with a possible drainage of pus. He had temporomandibular joint dysfunction and right mastoiditis 1 month prior to his presentation.
He was seen by the on call neurology registrar and admitted with a provisional diagnosis of isolated right 6 th nerve palsy. Diabetic work up, autoimmune work up, and magnetic resonance imaging (MRI) brain were planned. Following investigations were done.
Complete blood count revealed, hemoglobin of 12.7g%, total leukocyte count of 8300/mm 3 On the first follow-up, he told the neurologist that he had a 25% decrease in headache. He was given another course of antibiotics and treated with ciprofloxacin for 1 week.
One month later, he presented again to the ER with pain over the right side of the face and retro-orbital area. He had a facial deviation to the left side. He also complained of decreased hearing on the right side. There was no ear discharge or fever. His gag was impaired. Neck rigidity was not present. The autonomic system was normal. A possibility of cerebellopontine (CP) angle tumor was considered, and the patient was readmitted by the neurology registrar.
Repeat MRI brain revealed residual changes over the petromastoid area with soft tissue extending into internal auditory canal cavity with impingement of VII and VIII nerve and pachymeningeal thickening. Second CSF study revealed red blood cell of 40/mm 3 and WBC of 20/mm 3 , all of which were lymphocytes. Protein was 89 mg/dl and sugar was 74 mg/dl. Anti-tuberculous treatment (ATT) was initiated with injection streptomycin/rifampicin/ isoniazid/ethambutol/pyrazinamide and pyridoxine. T. Prednisolone was also started at 40 mg OD.
He had an episode of vomiting in the hospital for which anti-emetics were given. He had one episode of hypoglycemia while in the hospital. He was discharged from the hospital on ATT and steroids. He followed up in the out-patient department where he complained of intermittent episodes of headache. He also had episodes of vomiting that was thought off as rifampicin induced. Liver function test done was normal. Subsequently, vomiting subsided. Two months into ATT he continued to have morning headaches for which T. Diamox 250 mg bd was added.
ENT checkup was done and was told that pain is unlikely to be rhinogenic or otogenic origin. The patient had an episode of accelerated hypertension with blood pressure of 200/100 mm of Hg. T. Prednisolone was tapered off and stopped. Two months later the patient had worsening of deafness. Injection streptomycin (STM) and T. Diamox were also stopped. Eye movements were normal, and facial palsy had recovered. He was continued on ATT.
One month after stopping injection STM he developed B/L decreased hearing. Audiometry was reported as B/L mixed sensory hearing loss R>L. One month later, he developed B/L lateral rectus palsy along with 9 th and 10 th nerve palsy. At this point, the patient was referred to our unit. A diagnostic test was performed. Appropriate treatment was instituted and patient's condition improved. Table 1 ]. [1, 2] She also discussed the various cranial nerve group syndromes [1, 2] described at the various anatomical location [ Table 2 ].
Rhino cerebral mucormycosis, neurosarcoidosis, CP angle tumor, tubercular meningitis, and amyloidosis were the certain conditions she emphasized with certain features favoring these. However, none of these conditions could explain the entire temporal profile of this patient.
The case was left for open discussion. Most of the postgraduate students suggested a possibility of neurosarcoidosis and Wegner's granulomatosis. The professors also seconded this opinion. One of the postgraduate students considered a possibility of nasopharyngeal carcinoma considering a high incidence of that in Rajasthan. Another registrar suggested a possibility of base of skull osteomyelitis. The highest level for multiple cranial nerve palsies would be in the brain stem. It is usually associated with long tract signs along with multiple cranial nerve palsies or gaze palsies. Focal brainstem lesions are often crossed syndromes. This patient never had any long tract signs.
DISCUSSION OF THE CASE
The anatomy of the base of skull gives clarity to how various cranial nerves exit the cranium and where all they come together in groups that can cause certain syndromes. Let us look at various syndromes associated with multiple cranial nerve involvement. This was discussed in detail by Dr. Anumeha.
Cavernous sinus syndrome: Cavernous sinus extends from superior orbital fissure to the apex of the petrous temporal bone. This patient's nerve involvement could not be explained by this, since 3 rd , 4
th and 5th cranial nerves were not involved, and he had lower cranial nerve involvement.
Superior orbital fissure syndrome cannot explain the lower cranial nerve involvement.
Initial presentation of the patient was like that of petrous apex syndrome or Gradenigo's syndrome that is usually due to suppurative otitis media affecting the petrous apex of the temporal bone. In this patient, it was preceded by right mastoiditis.
CP angle lesions: Though most of the cranial nerve involvement could be explained, there was no cerebellar involvement. Most common etiology at this site would be a mass lesion. However, it would be highly unlikely with the unilateral finding in the beginning with some clinical improvement prior to the involvement of the contralateral side.
Lower cranial nerves were involved in this case implicating the extension of the inciting process to the skull base.
Looking back at this case, this patient had a mastoiditis followed by petrous apex syndrome represented by th nerve palsy. A month later, he had pain over the trigeminal area followed by 7 th , 8 th , 9 th and 10 th nerve palsies suggesting an extension of the disease process to the skull base causing jugular foramen syndrome. Now that we localized the disease let us look at the various etiologies for multiple cranial neuropathies that include chronic meningitis, inflammatory diseases, neoplasms, extra medullary vascular disorders, bone disorders, trauma, etc. [2] Chronic meningitis Chronic meningitis is a possibility in this case. Though the initial CSF study was acellular, there was elevation of proteins. Further CSF study revealed lymphocytic pleocytosis with an elevation of proteins, suggesting meningeal inflammation. However, bacterial, fungal, and neoplastic studies were negative. Since the fungal ball was noted in maxillary sinus, one would always consider mucormycosis. This diagnosis was not further entertained since the cultures were negative for fungal and if left untreated it would have been fatal. In India, one would consider starting anti-tubercular treatment in this situation, as was done in this case.
Inflammatory and granulomatous diseases
Inflammatory and granulomatous diseases should always be considered. Isolated neurosarcoid can present with multiple cranial nerve palsies. This patient's angiotensin converting enzyme levels and Calcium levels were normal. Sinusitis would always draw one's attention to Wegner's granulomatosis. Negative Vasculitic work up and autoimmune studies discount the above possibility.
Neoplastic activity
Neoplastic meningitis and neoplasms affecting clivus/skull bone could have had a similar presentation. Though this disease was progressive, resolution of initial symptoms would obviate this possibility.
Bone disorders like paget would have been picked up on radiographic studies. Besides his alkaline phosphatase levels was normal.
Since the incidence of tuberculosis (TB) is high in India, neurologist considered a possibility of central nervous system TB and started him on anti-tubercular drugs along with steroids that were later tapered off and stopped. He initially improved transiently later showing deterioration.
After reviewing the case once again, the vascultic study was confirmed negative. A repeat MRI Brain scan was done in view of worsening of symptoms. MRI revealed that some of the previous changes had resolved with new pachymeningeal thickening along the posterior aspect of left petromastoid air cells. Changes that was initially over the right petrous bone was noted on the left side along with soft tissue in the base of skull, preclival, and retropharyngeal space.
It was decided that a histopathological diagnosis would only guide further treatment.
Dr. Ashish Varghese, Professor of ENT reviewed the scan and commented that biopsy of the soft tissue in the retropharyngeal space can be done via a pharyngeal approach.
Special care was taken to collect the tissue both in formalin and saline and was sent for histopathological and culture studies. Histopathology revealed lymphoid follicles and there was no evidence of dysplasia or vasculitis. Staphaureus was cultured from the tissue.
Dr. Uttam, Professor of Radiology was asked to review the serial scans to look at the temporal profile.
The initial MRI brain of this patient demonstrated finding mostly localized to the right petrous apex and the adjacent portions of the clivus. Very minimal adjacent soft tissue involvement in the region was noted. The follow-up scan actually seemed reassuring with some decrease noted in the MRI findings. Unfortunately, the following MRI showed an additional finding of pachymeningeal thickening along the posterior aspect of the petrous bone and in the internal auditory canal. In the imaging that followed, even though this finding resolved, there was further disease progression with bilateral petromastoid air cells showing mucosal thickening and retained secretion in the left ear. The left petrous bone was also involved by now. To make matters worse, there was now extensive soft tissue edema and inflammatory change in the adjacent carotid space extending across the midline. This had, in fact, occluded the left internal carotid artery that was now not seen on the 3D TOF angiography. It was concluded that this disease started in the right mastoid and progressed across the midline crossing over to the other side involving the left petrous bone [ Figures 1-6 ]. 
Final diagnosis
A final diagnosis of base of skull osteomyelitis manifesting as petrous apex syndrome going on to jugular foramen syndrome caused by Staphylococcus aureus was made.
Treatment
He was initiated on targeted therapy with injection cefazolin 1 G Q8 h for 2 weeks followed by cephalexin 500 mg Q6 h. One month later his cranial nerve palsy subsided except for 8 th nerve palsy.
Base of skull osteomyelitis
Osteomyelitis at the base of skull was first described by Meltzer and Kelemen in 1959. [3] It is a relatively uncommon but potentially life-threatening infection that classically presents as a complication of severe external otitis, middle ear, mastoid, or sinus infection. [4] It usually occurs in diabetics and elderly as was in this case. [4] The diagnostic criteria are a skull base infection in patients with localizing symptoms/signs at presentation with radiological or scintigraphic features indicative of bone erosion and or infection and isolation and or visualization of the pathogen from the bone or surrounding tissue. [5] It can spread to skull base causing multiple cranial nerve palsies as was in this case. Intracranial invasion can present as meningitis, intracranial abscess, or septic thrombosis of the sigmoid sinus or internal jugular vein. It can extend extracranially causing prevertebral or para-pharyngeal abscess.
The most common etiology is a bacterial infection. Pseudomonas aeruginosa is the most widely noted bacterial infection followed by S. aureus infection. [4] If an empirical treatment is planned it should be targeted against Pseudomonas infection.
These patients present with deep otalgia that is severe, unremitting, and throbbing. It may be accompanied by headache and temporomandibular joint pain. It is usually worse at night and is refractory to analgesics. The pain in this patient was typical. Fever is uncommon. Other diagnostic modalities are 99 Tc methylene diphosphonate (MDP) scan that reveal increased osteoblastic activity. [6] It remains positive for several months after clinical resolution. This patient had increased osteoblastic activity on 99 Tc MDP scan. Single photon emission CT are more sensitive. Gallium 67 identifies active infection and returns to normal immediately after infection. [7] CONCLUSION Osteomyelitis at the base of skull is most often secondary to an infectious process. Headache, with cranial nerve deficits, should raise the suspicion of osteomyelitis at the base of skull. A thorough history and physical examination, nasopharyngeal biopsy with culture, MRI Brain, and a gallium bone scan can secure the proper diagnosis. This can be achieved only by a multidisciplinary approach. Antibiotics are effective in treating osteomyelitis and serve as the mainstay of treatment.
